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(54) PERFUSION LIQUID FOR ROOM TEMPERATURE PRESERVATION AND 
PRESERVATION METHOD USING THE SAME LIQUID 

(57)Abstract: 

PURPOSE: To provide a perfusion liquid enabling the preservation of transplantation organs, 
etc., at a room temperature while keeping the metabolism and provide a process for the 
preservation of organs, etc., at a room temperature using the perfusion liquid. 
CONSTITUTION: The perfusion liquid for the preservation of organs at a room temperature is 
composed of 0.1-10 (W/V)% of a perfluorocarbon compound for oxygen transfer, 1-20mmol/L 
of glucose, 10-200U/L of insulin, 0.1-5mmol/L of allopurinol, 1-10mg/L of PEG-modified SOD, 
1-10mmol/L of adenosine, 1-20mg/L of dexamethasone, 1-5 (W/V)% of hydroxyethylated 
starch, 140-145mEq/L of sodium ion, 2-6mEq/L of potassium ion and 90-95mEq/L of chloride. 
The perfusion liquid has a pH adjusted to 7-8 which is close to that of extracellular fluid and 
an osmotic pressure of 300-340 mOsm/L to prevent the edema of the tissue. The perfusion 
liquid is oxygenated and perfused to an organ under a perfusion pressure of 60-100mmHg to 
preserve the organ at a room temperature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to perfusate useful although a transplant etc. is saved 
under a room temperature, and the method of saving a transplant etc. under a room temperature using 
this perfusate. 
[0002] 

[Description of the Prior Art] Progress of the preservation technique of the organ for an organ 
transplantation in recent years is remarkable, and the advance of a preservation technique is promoting 
the spread of kidney transplantations increasingly. There are low-temperature simple dip coating 
[Lancet, 2, and 1219-1222 (1969)] and a low-temperature perfusion method [Lancet, 2, and 536 (1967)] 
in organ Conservation Act adopted clinically. These approaches make the metabolic turnover of a 
transplant usually control by preservation under 0-10-degree C low temperature, and enable preservation 
of long duration. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to make the metabolic turnover of a 
transplant once control at the time of preservation under low temperature, there is [ whether the function 
(metabolic turnover) of a preservation organ is reproducible, and ] a problem at the time of 
transplantation, and the evaluation approach is not established, either. Moreover, the failure to the 
transplant by preservation under low temperature is also supposed that examination is required. 
[0004] Then, the preservation and the perfusion approach under a room temperature are examined as an 
approach of saving, making a transplant metabolize. For example, by the collection of the 28th Japanese 
Society for Artificial Organs convention drafts, No. 192, and the approach indicated by pi 20 
(September, 1990), if supply of oxygen and a substrate is made proper, it is expected that preservation of 
long duration is attained. 

[0005] moreover, the various reports of the store method of the kidney under the room temperature 
using perfluorocarbon or liver have already been carried out (JP,55-51016,A -) Proceedings of the Xth 
international congress for nutrition : Synposium on perfluorochemical artificial blood, Kyoto 1975, 187- 
201, Nihon Gekagakukai Zasshi (J. Jap.Surg.Soc), 74 (5), 397 [1973] etc. 
[0006] Then, the purpose of this invention is offering store methods, such as an organ under the 
perfusate which can save a transplant etc., and a room temperature, having the organ preservation 
operation which was further superior to the conventional thing, and maintaining a metabolic turnover 
under a room temperature. 
[0007] 

[Means for Solving the Problem] As a result of repeating research that the above-mentioned purpose 
should be attained, this invention person used the perfluorocarbon compound as the base element, found 
out having the organ preservation operation excellent in the perfusate which consists of the following 
specific presentation (it has the presentation of extracellular fluid), and the method of saving an organ 
under a room temperature using this perfusate, and completed this invention. 
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[0008] This invention Namely, perfluorocarbon (PFC) compound 0.1-10(w/v) %, A glucose 1 - 20 
mmol/L, an insulin 10 - 200 U/L, Allopurinol 0.1-5 mmol/L, PEG-ized SOD1 - 10 mg/L, An adenosine 
1-10 mmol/L, dexamethasone 1 - 20 mg/L, Hydroxyethyl starch (HES) l-5(w/v) %, the sodium ion 
140- 145 mEq/L, The potassium ion 2 - 6 mEq/L And chloride ion 90 - 95 mEq/L It is perfusate which* 
consists of a presentation and the pH is related with the perfusate for preservation under a room 
temperature 7-8, and whose osmotic pressure are 300 - 340 mOsm/L. 

[0009] Moreover, the perfusate for preservation under a room temperature concerned is oxygenated, and 
it is related with the bottom store method of a room temperature of the organ characterized by flowing in 
by perfusion pressure 60 - lOOmmHg. 

[0010] It is inactive chemically, the perfluorocarbon compound used by this invention is excellent in 
oxygen solubility, and at a room temperature, especially if liquefied, it will not be limited. As a suitable 
example of this perfluorocarbon compound, the perfluoro hydrocarbon of carbon numbers 9-12, the 
perfluoro tertiary amine of carbon numbers 9-12, etc. are mentioned. 
[001 1] As an example of a perfluorocarbon compound For example, perfluoro cycloalkane, 
perfluoroalkyl cycloalkane, A perfluoro cyclohexane, a perfluoro decalin, a perfluoroalkyl decalin, A 
perfluoroalkyl tetrahydro pyran, a perfluoroalkyl tetrahydro furan, A perfluoro alkane, perfluoro tertiary 
alkylamine, Perfluoro-N and N-dialkyl cyclohexylamine, a perfluoroalkyl piperidine, a perfluoroalkyl 
morpholine, perfluoro adamantane, perfluoroalkyl adamantane, etc. are mentioned (refer to JP,50- 
692 19, A). Moreover, a perfluoro-N-methyl par hydronalium quinoline, a perfluoro-N-methyl deca hydro 
isoquinoline, a perfluoro-4-MECHIRUOKUTA hydro kino lysine, a perfluoro-3-MECHIRUOKUTA 
hydro kino lysine, a perfluoro-2-MECHIRUOKUTA hydro kino lysine, a perfluoro- 1- 
MECHIRUOKUTA hydro kino lysine, a perfluoro-9a-MECHIRUOKUTA hydro kino lysine, a 
perfluoro-4-ECHIRUOKUTA hydro kino lysine, etc. are illustrated as a desirable perfluorocarbon 
compound. 

[0012] The concentration of a perfluorocarbon compound is 0.1 in perfusate concerned -10(w/v) %, and 
is l-5(w/v) % more suitably. 

[0013] the oxygen solubility of the perfluorocarbon compound used in this invention - general ~ 36 
degrees C of solution temperature - setting - 40-60(v/v) % - it is 45-55(v/v) % preferably. 
[0014] The perfluorocarbon compound concerned is used for the purpose of the oxygen transport of 
perfusate, and organ preservation is presented with it in the condition of containing oxygen in high 
concentration. Therefore, use is presented with a perfluorocarbon compound, dissolving oxygen in high 
concentration beforehand, or dissolving oxygen more preferably at the time of use. 
[0015] In this invention, a perfluorocarbon compound is the oil-in-water emulsion which it was used 
with the gestalt of an emulsion and the perfluorocarbon compound distributed underwater suitably. 
[0016] A macromolecule system nonionic surfactant, phospholipid, etc. are used as an emulsifier. As a 
macromolecule non-ion system surfactant, the thing of molecular weight 2,000-20,000 is suitable, for 
example, a polyoxyethylene-polyoxypropylene copolymer, polyoxyethylene fatty acid ester, a 
polyoxyethylene-castor-oil derivative, etc. are mentioned. Moreover, yolk phospholipid, soybean 
phosphatide, etc. are mentioned as phospholipid. An emulsifier is added so that it may become 1 in 
perfusate concerned - 5(w/v) %. 

[0017] Furthermore by request, the fatty acids of carbon numbers 8-22 (preferably carbon numbers 14- 
20) or these salts [example:alkali-metal salts (sodium salt, potassium salt, etc.), monoglyceride], etc. that 
are accepted physiologically can be added as an emulsification adjuvant. Specifically, a caprylic acid, a 
capric acid, a lauric acid, a myristic acid, a palmitic acid, stearic acid, behenic acid, palmitoleic acid, 
oleic acid, linolic acid, arachidonic acids, those sodium, potassium salt, or those monoglyceride is 
mentioned. An emulsification adjuvant is added so that it may become 0.001 in perfusate concerned - 
0.1(w/v)%. 

[0018] Use of the isotonizing agent like glycerol is still more unnecessary as a result. 

[0019] The approach of a publication etc. is illustrated by JP,52-96722,A, JP,58-225013,A, etc. that 

what is necessary is just to perform preparation of an emulsion by the well-known approach 

conventionally. 
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[0020] It mixes in order of arbitration, and the emulsion concerned rough-emulsifies each component, 
and is prepared by homogenizing so that particle diameter may be set to 0.3 micrometers or less with a 
suitable emulsifier (for example, MANTON gaulin mold emulsifier). 

[0021] the perfusate for preservation under a room temperature of this invention — setting — as the 
presentation of those other than perfluorocarbon (emulsion) — a glucose 1 - 20 mmol/L, an insulin 10 - 
200 U/L, allopurinol 0.1 - 5 mmol/L, PEG-ized SOD1 - 10 mg/L, an adenosine 1 - 10 mmol/L, 
dexamethasone 1 - 20 mg/L, hydroxy ethyl starch l-5(w/v) %, the sodium ion 140- 145 mEq/L, and the 
potassium ion 2 - 6 mEq/L And chloride ion 90 - 95 mEq/L it is . especially — desirable — a glucose 5 - 
15 mmol/L, an insulin 20- 100 U/L, allopurinol 0.5 - 3 mmol/L, PEG-ized SOD3 - 7 mg/L, an 
adenosine 3-7 mmol/L, dexamethasone 5-10 mg/L, hydroxyethyl starch 2-4(w/v) %, the sodium ion 
140- 145 mEq/L, and potassium ion about 4 mEq/L And chloride ion about 93 mEq/L it is . 
[0022] In the perfusate concerned, a glucose is used as an energy source of an organization, and also in 
order to maintain osmotic pressure to coincidence, it is used. Moreover, the insulin corresponding to this 
is also added. 

[0023] Allopurinol and PEG-ized SOD are used as an active oxygen scavenger. Superoxide dismutase 
(SOD) is made to carry out the chemical bond of the polyethylene glycol (PEG) to PEG-ized SOD here 
(refer to JP,62-1 15280,A). 

[0024] Dexamethasone is used as a film stabilizing agent. 

[0025] As for hydroxyethyl starch, about 200,000 to 300,000 thing is illustrated preferably about 10,000 
to 350,000 molecular weight. Moreover, 0.4 to about 0.7 are illustrated as whenever [ permutation ]. 
[0026] Amino acid can also be used as a, substrate in case a failure kidney is conditioning(ed) in addition 
to the above-mentioned component. Furthermore, the buffer solution can also be used and HEPES etc. is 
specifically illustrated. 

[0027] The perfusate of this invention sets to pH 7-8, in order to bring close with extracellular fluid, and 
in order to prevent the edema of an organization, it is taken as osmotic pressure 300 - 340 mOsm/L. It is 
desirable that they are especially pH 7.4 [ about ], and osmotic-pressure about 320 mOsm/L. 
[0028] Especially the process of the perfusate of this invention is not limited. The perfusate of this 
invention can be prepared by mixing with the above-mentioned component suitably. 
[0029] Next, the bottom store method of a room temperature of the organ of this invention is an 
approach of saving organs, such as a transplant, under a room temperature (10-30 degrees C, preferably 
about 24 degrees C), by oxygenating the perfusate concerned and flowing in by perfusion pressure 60 - 
lOOmmHg. 

[0030] Oxygenation of perfusate can be performed by well-known technique. In this invention, it is 
desirable to oxygenate by the bubbling method, a membrane oxygenator method, etc. 
[0031] In order to protect an organ from the physical hazard by perfusion and to maintain supply of 
sufficient oxygen or a substrate, it is required to set perfusion pressure to 60 - lOOmmHg. It is because 
the angiopathy of a preservation organ etc. will be caused if the flow rate of perfusate becomes that 
perfusion pressure is less than 60 mmHgs inadequate and lOOmmHg is exceeded on the other hand. 
[0032] According to this condition, the perfusate concerned can supply oxygen by 450 or more mmHgs 
of oxygen tension to the bottom of a room temperature. 

[0033] As an organ used as contrast of the store method of this invention, the kidney or liver in an organ 

transplantation etc. is illustrated. 

[0034] 

[Effect of the Invention] Since according to the perfusate for preservation under a room temperature of 
this invention the stable perfusion pressure is maintained and sufficient oxygen can be supplied, under a 
room temperature (10-30 degrees C, preferably about 24 degrees C), a long time (about 1 - 20 hours) can 
be covered, and a transplant can be saved and flowed in. 

[0035] Moreover, it becomes possible by saving under a room temperature to maintain without 
controlling the metabolic turnover of a transplant. Therefore, viability of a preservation organ It has the 
advantage that it can know before transplantation. Namely, viability of the organ under preservation The 
long duration preservation to a limitation is attained acting as a monitor continuously by various 
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detection method. For example, it is viability of the preservation kidney by detection method simple 
[ extent of urination, a urinary color tone, Urine pH and the sodium in urine, a potassium value, etc. ], 
when saving the kidney, and quick etc. It becomes possible to judge. 

[0036] Furthermore, the conditioning effectiveness of a preservation organ or the organ which received 
the failure is in one to perform bottom Conservation Act of a room temperature. According to the 
bottom store method of a room temperature of the organ using the perfusate of this invention, it becomes 
possible to conditioning the organ of a mammals animal including the Homo sapiens who received the 
failure by ****** or cooling in the good condition. 
[0037] 

[Example] Although an example and the example of an experiment are given in order to explain this 
invention to a detail further, this invention is not limited at all by these. 

[0038] Example 1 hydroxyethyl starch and allopurinol (for A liquid), a glucose, a sodium chloride, 
butanoic acid sodium, and a potassium dihydrogenphosphate (for B liquid) were respectively dissolved 
in purified water. A liquid and B liquid were mixed, and the adenosine was added and it dissolved. Each 
water solution of HEPES, magnesium sulfate, amino acid preparation, and Fosmicin was added. The 
sodium-hydroxide solution adjusted pH to 7.4. After doubling the whole quantity, pressure filtration was 
carried out with the membrane filter of 0.20 micrometers of apertures. Perfluoro tributylamine (trade 
name FC-43, Green Cross Corp. make), dexamethasone, an insulin, and PEG-ized SOD were added in 
sterile. The last presentation becomes as it is shown in Table 1 . 
[0039] 
[Table 1] 
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[0040] The experiment shown below was conducted using the perfusate of example of experiment 1 
example 1. 

** The laboratory animal and the nephrectomy method laboratory animal were used after breeding a 
rabbit (a Japanese white kind and sex) with a weight of 2.5-3.5kg within a fixed period cage. From the 
lug vein, anesthesia was introduced by intravenous injection of thiamylal sodium 20 - 25 mg/kg, and 
heparin sodium 100 unit / kg, and was maintained by anesthesia. After abdomen median incision, 
insertion immobilization of the catheter (TERUMO CORP. make) of outer-diameter 5Fr was carried out, 
and it considered as the urine test root at the ureter. Next, the renal artery and the renal vein were 
exfoliated, the renal vein was cut after inserting the catheter of 5Fr(s) in a renal artery, and it washed by 
4-degree C lactated Ringer f s solution (heparin 5000 unit / 500ml). It connected with the perfusion circuit 
shown in drawing 1 after measuring the weight of a kidney. 

[0041] ** In the perfusion circuit and the perfusion condition a. perfusion circuit diagram 1 , in the 
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shaking thermostat 1, the perfusate reservoir 3 containing the perfusate 2 of an example 1 is laid, and the 
temperature of perfusate 2 is held uniformly. It is pumped up by the roller pump 5 through Rhine 4, 
oxygenation of perfusate 2 is performed by membrane oxygenator 6 [HSO-03, MERASHIROKKUSU-S 
(trademark), and **** medical department company make], and the perfusate 2 in the perfusate 
reservoir 3 is supplied to the air trap 8 equipped with the pressure gage 7. The perfusate 2 in an air trap 8 
is supplied to the extraction kidney 10 immersed in the perfusate 2 in the organ chamber 9 through 
artery Rhine 1 1 connected to the renal artery. A part of supplied perfusate 2 is filtered by the extraction 
kidney 10, uptake is carried out to a measuring cylinder 13 through a tube 12 as urine, and residual 
perfusate 2 is collected by the perfusate reservoir 3 through Rhine 14. 

[0042] b. It oxygenated by the bubbling method which blows direct oxygen into the perfusate reservoir 
3, and changed into the approach of using the membrane oxygenator of a hollow fiber mold from the 
middle at the oxygenating method beginning. By the bubbling method, the porous tube was immersed 
into the perfusate 2 of the perfusate reservoir 3, and the flow rate of pure oxygen was adjusted so that 
oxygen tension might not be set to 150 or less mmHgs. Moreover, the used membrane oxygenators 6 are 
2, priming volume20ml, and maximum stream flow 300 ml/min 0.3m of film surface products, and 
cover silicon hollow fiber of the bore of 200 micrometers, and 100 micrometers of thickness with 
polycarbonate resin in 3000 bundles. The oxygen flow rate was made into 1.0 L/min. 
[0043] c. the need for preventing damage by the perfusion in perfusion pressure and the perfusion 
approach perfusion preservation, and maintaining a metabolic turnover ~ the group of 50mmHg and 
80mmHg(s) was examined in order to examine suitable perfusion pressure to supply sufficient oxygen 
and a sufficient substrate. It flowed in till 12 hours and perfusate was exchanged every 6 hours. 
[0044] ** The experimental group experimental group was divided into the following six groups by 
****** time amount and perfusion pressure. 

I group: Perfusion pressure 50mmHg, a ****** 0-minute group (n= 5) 

II group: Perfusion pressure 80mmHg, a ****** 0-minute group (n= 6) 

III Group: Perfusion pressure 80mmHg, ****** 30-minute group (n= 6) 

It was left in intraperitoneal one for 30 minutes after arterial blood style cutoff, and washed after that. 

IV group: Perfusion pressure 80mmHg, a ****** 35-minute group (n= 8) 

It was left in intraperitoneal one for 35 minutes after arterial blood style cutoff, and washed after that. 

V group: Perfusion pressure 80mmHg, a ****** 40-minute group (n= 6) 

VI group: The 24-hour cooling (4 degrees C) preservation group in UW liquid (n= 6) 
Cannulation was enforced with exfoliation of a kidney by the same actuation as other groups, simple 
immersion was carried out into UW liquid cooled at 4 degrees C from immediately after the renal artery 
hemostasis, and bottom perfusion of a room temperature was performed by perfusion pressure 80mmHg 
after preservation of 24 hours till 12 hours. An I-II group is positioned as examination of the possibility 
of bottom perfusion Conservation Act of a room temperature, and control of III - VI group while 
determining suitable perfusion pressure. Moreover, III - VI group is positioned as what examines the 
possibility of a functional judging and conditioning. 

[0045] ** Inspection- item and measuring method 1 perfusion rate : the calibration-curve graph by the 
display graduation of the roller pump 5 (MP-101, the Tokyo science equipment company make) with a 
flow regulation function was created, and the flow rate was measured. 

2) Perfusion pressure : the pressure gage 7 (minimum scale 5mmHg, Aneroid Sphygmomanometer, and 
NITIRIN shrine make, 0 - 500 mmHg) was installed in the air trap 8, and it acted as the monitor 
continuously. 

3) Perfusate gas analysis (pH, oxygen tension, carbon dioxide partial pressure) : it measured with the full 
automatic analyzer (ABL-30, product made from Radiomet). 

4) Urine volume in every 2 hours : it measured using the measuring cylinder 13 (Pyrex shrine make) 
with a capacity of 20ml. 

5) Urine pH, the electrolyte in urine (sodium, potassium value) : Urine pH is a full automatic analyzer 
(ABL-30), and measured the electrolyte in Hitachi 7150 (made in Hitachi). 

6) Weight change of the kidney before and behind perfusion : it measured using the base type weighing 
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capacity meter (product made from Yamato) of lg of minimum scales. 

7) Pathology histological inspection of a kidney : it observed by hematoxylin-and-eosin (HE) dyeing 
and enzyme histochemistry dyeing at the time of perfusion termination. The latter examined alkaline 
phosphatase (aluminum-P), acid phosphatase (Ac-P), lactate dehydrogenase (LDH), succinic 
dehydrogenase (SDH), and gamma glutamyl transpeptidase (|-glutamyl transpeptidase). 
In addition, all numeric values were expressed with average**SD, significant difference assay was 
performed in unpaired t test (significant difference assay 2 between groups with which populations 
differ), and less than 5% of level of significance was made into those with a significant difference. 
[0046] [Result] 

The initial perfusion rate of I group was a 0.91 **0.01 ml/min/g kidney. However, finally it fell by about 
1/with the 0.31**0.27 ml/min/g kidney by the rise of circuit internal pressure during progress 3. Weight 
change of a kidney increased an average of 19.2%. The perfusion by 12 hours of three examples became 
impossible by the rise of circuit internal pressure among five examples. On the other hand, urination 
appeared ignited by the rise of circuit internal pressure. However, accommodation of urination and 
circuit internal pressure was poor in all examples, and continuation of an experiment was difficult. 
[0047] It is a 1 .58**0.13 ml/min/g kidney and, as for the initial flow rate of II group, the inside of 
perfusion also maintained the almost fixed flow rate. pH of perfusate showed the 7.40 order of the set 
point mostly, and according to extent and state of preservation of urination, some change is 7.33 **pH 
and the highest in the minimum of a certain thing, and stopped at fluctuation of the range of 7.47**pH. 
Although the oxygen tension of perfusate was changed between 465.8mmHg and 850.0mmHg(s), it was 
not less than 400mmHg. The outflow of urine more transparent than immediately after perfusion 
initiation was accepted in all examples, and fixed urination was accepted through all progress. Although 
urinary pH showed 6.55**0. 14**pH of the minimum value 6 hours after, it was increased gradually 
after that. For 4 hours after, the sodium value in urine is the minimum 55.0**22.9 mEq/L. It increases 
gradually henceforth and is 1 13.7**21.7 mEq/L in the 12th hour. It was shown. The potassium value in 
urine is 50.5**6.4 mEq/L in 2 hours of the beginning. A peak price is shown, and it decreases 
henceforth and is 19.3**9.0 mEq/L in the 12th hour. It became, the weight of an extraction kidney - 
immediately after perfusion initiation - it is 15-19g - it is - the inside of six examples - three 
examples - weight ~ it decreased by two examples not changeful at an increment and one example. The 
average weight rate of increase was +8.7**1 1.1%. When histological change was seen by hematoxylin 
eosin staining, construction of a glomerulus was kept good and did not accept the view of flattening or 
omission in a renal tubule epithelium, either. Moreover, in enzyme histochemistry dyeing, the dark stain 
of the enzyme reaction is carried out to a purplish red color into the cell of a renal tubule by aluminum-P 
dyeing, and it is good viability. It was shown. This accepted the same view by other enzyme dyeing. The 
above results are results which summarized the example of all [ six example ]. However, as compared 
with five of these six examples of others one example, fluctuation of a urine presentation differed 
sharply. That is, the sodium value in urine was a low value clearly through all progress as compared 
with other five examples. Moreover, the potassium value in urine was a high price similarly, and this 
inclination was the same also about Urine pH. 

[0048] III It is a 1.69**0.20 ml/min/g kidney and, as for the initial flow rate of a group, the inside of 
perfusion also maintained the almost fixed flow rate. The flow rate at the time of termination became a 
1.72**0.1 ml/min/g kidney. pH of perfusate was changed between 7.31 - 7.40**pH. The oxygen tension 
of perfusate was not less than 400mmHg(s) like II group. Moreover, carbon dioxide partial pressure was 
changed between 2.4 - 6.1mmHg(s). In all examples, urination was soon accepted after initiation and 
fixed urination was accepted through all progress like II group. Urine pH reached 6.67**0.13**pH of 
the minimum value, and was increased gradually after that in the 4th hour. The sodium value in urine is 
50.7**10.7 mEq/L of the minimum [ after / 4 hours ]. It increases gradually henceforth and is 
122.0**16.9 mEq/L in the 12th hour. It became. The potassium value in urine is also 56.0**7.7 mEq/L 
of a peak price in 4 hours. It became and gradually decreased after that. The weight of an extraction 
kidney is immediately after perfusion initiation, and is 1 l-19g, perfusion order does not have one 
changeful example, either and an increment and one example decreased [ four examples ]. The average 
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weight rate of increase was 9.2**9.2%. In hematoxylin eosin staining, like [ a glomerulus and a renal 
tubule ] II group, although the construction was kept good, flattening of a renal tubule cell was accepted 
slightly. In enzyme histochemistry dyeing, the dye affinity in the cell of a renal tubule was almost the 
same as II group at aluminum-P dyeing. Moreover, other enzyme dyeing was the same. 
[0049] Although urination was hardly accepted by two examples among eight IV groups but urination 
was accepted by one example, since the urine organization was almost the same as the presentation of 
perfusate, it considered as the example of omission and five examples were examined. The initial flow 
rate of five examples is a 1.85**0.39 ml/min/g kidney, and the good flow rate was obtained through all 
progress. Fluctuation of 12 hours of pH of perfusate is II and III as 7.23 - 7.41 **pH. Although there was 
an example which becomes a little low as compared with a group, most stopped above 7.30* *pH. The 
oxygen tension of perfusate was not less than 400mmHg. Moreover, carbon dioxide partial pressure 
passed in 2.7 - 6.7mmHg and a low value. Although five examples accepted urination soon after 
perfusion, a flow is measured with II group, and it is III few. The almost same inclination as a group was 
accepted. It was 6.88**0. 17**pH, and although Urine pH fell gradually till 6 hours and was set to 
6.69**0.14**pH, it started to go up after that and was 6.91**0.16**pH in the 12th hour. The sodium 
value in urine is 76.2**16.5 mEq/L of the minimum [ after / 4 hours ]. Increasing gradually, although it 
became, 12 hours after reached 1 17.0**10.9 mEq/L. The potassium value in urine is 42.6**12.2 mEq/L 
in 2 hours of the beginning. The peak price was shown and it gradually decreased after that. As for the 
weight of an extraction kidney, it was one example for one eternal ** and an increment to be three 
examples, and to have decreased. The average rate of increase was 13.2**11.3%. With the results of HI 
and IV group, the significant difference did not have any value between II groups. It is III although 
construction of a glomerulus was kept good in hematoxylin eosin staining. Flattening of the cell of a 
renal tubule was slightly accepted like the group. Moreover, omission of an epithelium were not 
accepted. In enzyme histochemistry dyeing, although the dye affinity was inferior by aluminum-P 
dyeing, it was not necessarily lost completely. This was the same inclination in other staining 
techniques. 

[0050] Since urination was poor in three examples among six V groups and various urinary 
presentations were close to the presentation of perfusate, for analysis, urination examined only three 
good examples. That is, in ****** 40 minutes, the half kidney caused an irreversible malfunction. When 
the perfusion rate compared three good examples and three examples of a defect, in the initial flow rate, 
it was falling clearly with the 1.35**0.14 ml/min/g kidney in the example of a defect to the good 
example having been a 1.92**0.41 ml/min/g kidney, and the flow rate at the time of termination was a 
1.51**0.31 ml/min/g kidney in a 1.81**0.40 ml/min/g kidney and the latter at the former. In three 
urination good examples, urination was soon accepted after perfusion initiation, and it is 10.4**5. 6ml, 
and the total urine volume of 12 hours amounted to 50.0** 13. lml, and accepted many inclinations from 
other groups rather in 2 hours of the beginning. Although the urine pH of a good example was 
6.95**0.22**pH, fell gradually till 6 hours and was set to 6.88**0. 15**pH, it went up after that and 
7.05**0.07**pH and 7.00**pH were exceeded in the 12th hour, this - II group comparing -- being 
significant (P< 0.05) - it was a high price, the sodium value in urine - dispersion in three examples - 
large - 2 hours of the beginning - 89.7**44.4 mEq/L it was . Henceforth, it is 86.3**31.5 mEq/L 4 
hours after. 130.7**17.6 mEq/L with the perfusate 12 hours after near [ although restorative ** was 
shown a little / go up gradually and ] a sodium presentation It became. That is, the breakdown of the 
resorption ability of a renal tubule was suggested, the potassium value in urine - 2 hours of the 
beginning - 35.7**25.8 mEq/L it is - after [ 12 hours ] passing to about 1 law till 4 hours after and 
gradually decreasing henceforth - 12.3**7.6 mEq/L It fell, however, sodium and a potassium since 
any value had large dispersion, there was no significant difference with II group. By assay except one 
example with a comparatively good numeric value, the significant difference was accepted by 5% of 
level of significance. One eternal ** and the increment of change of the weight of an extraction kidney 
were two examples, and the average rate of increase was 7.7**5.6%. The whole change was slight, 
although construction of a glomerulus is maintained good and the renal tubule accepted flattening of a 
cell slightly in hematoxylin eosin staining of a good example. On the other hand, by aluminum-P dyeing 
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of the enzyme histochemistry dyeing, the dye affinity was very poor, in the cell of a renal tubule, it is 
only dyeing palely and the breakdown of the maintenance device of a cell membrane was shown. 
[0051] Although there were very many initial flow rates of six VI groups compared with a 2.88**0.88 
ml/min/g kidney and an II-V group (P< 0.01), since the kidney became light by dehydration during 
immersion preservation of 24 hours, the flow rate of this increases on count, therefore, the flow rate per 
kidney - 26 - 28 ml/min it is - it was almost the same as other groups. Moreover, although the flow rate 
at the time of termination turned into a 1.23**0.20 ml/min/g kidney and a low flow rate since the weight 
of a kidney increased conversely, the flow rate per kidney was not different from the early flow rate per 
piece. pH of perfusate was changed between 7.28 - 7.42* *pH, and other groups and differences were not 
accepted. The oxygen tension of perfusate was not less than 400mmHg. Moreover, carbon dioxide 
partial pressure also passed in 2.6 - 6.8mmHg and a low partial pressure. In ****, as compared with the 
II-V group, there was much urine volume and this inclination was accepted through all progress (P< 
0.05). It was 7.01**0.10**pH, and Urine pH went up with time after that, and was 7.21**0.03**pH in 
the 12th hour. All were high prices intentionally as compared with II group (P< 0.01). The sodium value 
in urine is 1 17.7**20.2 mEq/L in 2 hours of the beginning. It was shown and increased with time after 
that. II group - comparing ~ being significant (P< 0.01) - it was a high price. The potassium value in 
urine fell the value to the peak price with time like the sodium value for 2 hours. II group — comparing - 
- being significant (P< 0.01) - it was a low value. Weight change of an extraction kidney was very 
characteristic, and the example of all [ six example ] increased it sharply. The rate of increase was 
+61.6**36.1% in front of cooling preservation and between after ordinary temperature perfusion, and 
was 154.7**1 10.4% just before the perfusion after cooling preservation, and between after perfusion. 
This was the weight increase by the decrease of weight by dehydration discovered during cooling 
preservation of 24 hours, and the Tsuguaki export-and-import blood vessel edema which appears in 
perfusion. In hematoxylin eosin staining, although the glomerulus is normal and flattening of a renal 
tubule cell was accepted in the part, the construction as the whole was kept good. An edema-like change 
[ Tsuguaki export-and-import blood vessel ] is characteristic at ****, and this was considered to be the 
important cause of the increment in kidney weight after perfusion termination. On the other hand, in 
aluminum-P dyeing of enzyme histochemistry dyeing, although it was inferior as compared with II 
group, the dye affinity almost equivalent to IV group was maintained. 

[0052] The experimental result of the above I-VI group showed the following things. When considered 
as the perfusion pressure of 80mmHg for the stable oxygen supply and supply of a substrate, the 
possibility of the long duration preservation beyond 12 hours or it was shown, viability of the kidney 
saved by the simple and quick detection method of extent of urination, a urinary color tone, Urine pH, 
the sodium in urine, and a potassium value It was able to judge. From the result (fluctuation of Urine 
pH, the sodium in urine, and a potassium value showed the best value in 4 - 6 hours) 0 f ********, it 
was suggested that conditioning of the failure kidney by this approach is possible, and the ****** 
limitation of a rabbit kidney was considered to be around 40 minutes. 

[0053] The experiment shown below was conducted using the perfusate of example of experiment 2 
example 1. The sow (n= 5) with a weight of 15 -20kg was used for the laboratory animal. Anesthesia and 
oxygenation of perfusate were performed according to the example 1 of an experiment. After making an 
incision in the abdomen under general anesthesia, a portal vein, a hepatic artery, the liver upper part, and 
a liver lower inferior vena cava were intercepted, and from the portal vein, tubing was carried out and it 
flowed in. Hepatectomy enforcement was carried out 50%, having collected perfusate and carrying out 
[ carried out tubing to the liver lower inferior vena cava ] perfusion preservation of the liver as a closed 
circuit. The blood flow was resumed after flowing in for a total of 2 hours, inferior-vena-cava blood and 
portal vein blood - a biotechnology pump ~ outside - the shin - the autotransfusion was carried out to 
the vein. Hepatobiopsy was performed after [ of a blood-flow restart ] 30 minutes, and it inquired 
histologically. Moreover, it collected blood immediately after experiment termination and 24 hours and 
48 hours after, and fluctuation of a liver function, and a coagulation and a fibrinolytic system factor was 
considered. Consequently, long-term survival was obtained in all examples. Construction of a liver is 
kept histological by hematoxylin eosin staining, and abnormalities were not accepted in hepatocyte, 
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either, but functional preservation of hepatocyte was proved also by aluminum-P dyeing. T. Bil (blood 
serum total bilirubin value) is 0.5 mg/dL. It changed below, GOT took the peak price 24 hours after (an 
average of 265), and GPT was 40 or less altogether during the observation period. Abnormalities were 
not accepted in coagulation and a fibrinolytic system factor, either. As mentioned above, the usefulness 
of liver protection of this perfusion method at the time of hepatectomy was shown. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Perfluorocarbon compound 0.1-10(w/v) %, a glucose 1 - 20 mmol/L, An insulin 10 - 200 U/L, 
allopurinol 0.1-5 mmol/L, PEG-ized SOD1 - 10 mg/L, an adenosine 1-10 mmol/L, Dexamethasone 1 
- 20 mg/L, hydroxyethyl starch l-5(w/v) %, The sodium ion 140- 145 mEq/L, and the potassium ion 2 - 
6 mEq/L And chloride ion 90 - 95 mEq/L Perfusate for preservation under a room temperature to which 
it is perfusate which consists of a presentation, and the pH is characterized by 7-8, and osmotic pressure 
being 300 - 340 mOsm/L. 

[Claim 2] The bottom store method of a room temperature of the organ characterized by oxygenating 
perfusate according to claim 1 and flowing into an organ by perfusion pressure 60 - lOOmmHg. 



[Translation done.] 
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S?gt^g5 F r^f-f* SrffAS 

ffflSU !B»Kfc5Fr<^7^rA*#Afc. ©SIM 
£«SrU 4X:mM>jyy/vm. C^ty^SOOO* 
ft/5 0 Oil )TfcfrLfc. f?OSft£i«eft. 01 fc 

[0041]© ilSOIKfSfcilSgfefr *50 



*a. jg£@B 

aifcM^T. ^eafflirtfciiHM^ii<oses?8t2 

^Ao^S^fS 'J if-A- 3 S«?8t2oa 
Sti-^fcfiH^S^TV^. }MiiK8'Jlf-A-3>t>?)ji 
S»82li. 7>f>-4 5r^-LTo-7-^7-5fc:J:-9T 
«3UWf£>*U MAII6 CHSO-03, ^5yn 7 n 
-S . AlEfittS:) tciOMB^K 

§5Hfc#fT*>*U E>)th7$:fiii.fexr-h7-y7'8(C«t 
&S*U>. xr-h7>y7-8*O^S?S2(i. KSH-^r 
yA-94HO^«2fcga$*i£S5ami 0£. ff» 

Uidm^tumm^yi izitLximztix^ 

iSSiVt. Si:LTf-j.-yi2 5r^-LT^X^»jy^ 
-13t3§£S*u «£<o«s£?S2fcL =?4y\4Zit 
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[0042] b. I&SHfcffi 

yyymzx'om&itzfT^. mwM>uMian fiber 

?S2<pfc««U mmftEtf 1 5 OMHsmTfc^^J: 
3fc*6K3W>S»*iWlfU:. it:. <&BLfcli&SAI 
»6Ji. KffifgO. 3 m* . pricing voluae2 0iU ft 
*z£*3 0 0il/»inT\ rtS2 0 0//m. ^SlOOju 
m^y »J 3 yhol Ion fibers 3 0 0 0*5fcfc. *U ii~ 10 
tf*-h®IireSSU^?rc&S. SgSSSJ+l . 0 
L/«int Lt:. 

[0043] c. m&iwstmk 

«5£E£«Sf«-SBWt\ 5 0-Hgfc8 0«HgO8ffc:-? 
[0044]® 

lSf:«a£E5 0»Hg. SlfillllOtfgf (n = 5) 
HP: jS£E80-Hg. SffllftlOfrB? (n = 6) 
III Sf:*SKE8 0-Hg. aiflUl3 0^»(n = 6) 
»&yflicSSBr&. 3 04H3JSBrtfc:ttgU *o&fc>* 

IVff :«B£ffi8 0-)lg. SffiJt3 5^P(n = 8) 

VP :}gflSE80-Hg, i3fi]fil4 0#Sf (n = 6) 30 
VIS : UW«W2 4«fSfi&» < 4X;) ftfl^f ( n= 6 ) 

1 2^fg^-cmaT«ssrtfofc. i-umt. mm 

Mi. HXXMU -Vlf&oayfn-^fcLTfigf+tt 
htihl><r>X*hh. it:. Ill ~-VlBJ±. SfigplS&feJ: 
lfconditioning^Tirigtt5-«ilfr6 <><Dfc LTftgfW 
^hSkOTi&S. 40 

[0045]© mmstm^m 

1 ) ittSft : SaPS5«f&0*£o-5-*xr5 

-ioK jmmmmi) <omBmz£&®mry 

2) ffiSttE:xr-h7-/T8t:JEttH-7 (fi/hB£5 
mHg % Aneroid Sphygmomanometer, NITIRIN tiM^ 0~ 
500 oHg) S-glLT. ilgWfct-^-Lfc. 

3 ) 8KBR#x$rff ( p h, wm#&. m&fxft 

E) : ^i»r^5-f1f- (ABL-30. Radio«et#g)) T 
»£L£. 50 



^f^F6-30590 1 

1 0 

4 ) 2m£\m>%M. : S*2 OilO^Xi/U V^- 1 3 
(Pyrex ttH) fcJHvvcMgUS. 

JSpHtt^BiftT-r^lF- (ABL-30) T. WRSIttB 
£7150 ( BittS?) TWSSU:. 

7 ) ^<^a««a^w«s : iisarrefc. -v? m-^ 

y > • ( he ) Ifefetjj; 

P) . 87«7r^Hf(Ac-P) . HSBl*S» 

t(LDH) . z^rmixmm <sdh> . 

vvxiVf-y—M ( r-GTP ) fc-owc 

impaired t test ( & 2 SfUJ^SHJfeg 

[0046] CIS*) 
Iff 

ijOBtaaiio. 91+0. oiii/ri»ygjrc&->fc. 

0. 31±0. 27il/«n/g»t|tjl/3fc:i£TL)t„ 
WoftTCftfc^ ¥%19. 2%m&nU;. 5W+30I 

@»rt£Eo±#fcrJ:0. 1 2i^a^-CO«gfcWr 

L*»L. ^!|-C?ilSfcJ:tXllISSrtE<7)^i5*q^A 
[0047] IlSf 

mm&itl. 5 8±0. 13.1/iin/gWTS>0. 

^fi<07. 4 0m»$-*L. ffl^^SS^fiPtjOSfc 
iO^W^Ji&SfctfO^ &&T7. 33A P H, 
fi©T7 . 4 7 Ap HCOgfflc^Mfcei ofc. >!SgfS 
^i^^Ett, 4 65. 8MHg*>&8 50. OmHg^S 
r^»t^ 4 0 0BmHg5rTliI*Ci:«**^. ^ 

atT-^jf!l«*<gy><i»n>t. «<0pH{±6l^|ft(c 
Sfflffl«6. 55 + 0. 14A P H£^Lfcfr\ fclft* 
Jt L^. S+i- h 'J * 4 5 5 . 

0±22. 9nEqA WaJPiL. 1 2KfSB-Cttl 
13. 7±21. 7nEq/L Sr^LJt. S+^U^Afi 
li. Stt<O2^T'5 0. 5±6. 4nBq/L fcfiftfiSr 
mkm-lX. 12l^g|B-C<il9. 3±9. 0 

~i9g-cj)0. m*3mmmmzs:<. 2mm 

Jn. lMtiS^Lfc. ¥^ltfiiilii*ii+8. 7±l 

1. i%x-br>tz. mmm£tt.*HEm&x'*&t. 
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fefcffilfeStU &#&viability Sr^Ut. itHiffiW 

AfikHKfciWrc&D. £<D*ai6«4JSp.Htovvck 
[0048] III P 

«ffl8SMJ±l. 69 + 0. 2 0■l/»iIl/g|F-C^> , ). ilsS 10 

4»*>«ar-^SLt^iijfLfe. *rra<osa*4i. 7 

2±0. l«l/«n/g»fc&o7t. «S8fr0pH»47. 3 

i ~7 . 4 o a p H^fsr^ifiLJt. m%M<omi&& 

liIIPtH«fc4OOi»HgSrT0-5C:t»i:^r*>ofc. * 
fc. ^ifc5fX^Eti. 2. 4~6. lMllg^C^fiiL 

Mt&tiM<?)6. 6 7 ±0. 13A P H(3iU Wf&Sf 
itLfc. S+^l^A®i/4lSH§&fc£fi<05 0. 
7 ± 1 0 . 7«Eq/L -efel&WiU 1 2m$B?it 1 2 20 
2. 0±16. 9tfq/L fc&ofc. £4>4'.J?.&tffc4 
^<CfiS«c7)5 6. 0±7. 7«Eq/L fc&D. 

«Lfc. mmmnwuz. assisasea-ci i~i 9 g 
•cfco. lw^astiq^t,^^. Afmmm. im 
vm-it:. 3 r*wmsmmt9. 2+9. 2%?$> 

•oiz. HESsfe-cti. ^ft-ISHm£fc:iif¥fcHa. 

^h-fMzm^hJz. mtmmftms&xte. a 1 - 

P&feT\ «8moJfii*rtc^fettliIl8fi:«a^fC 

a*. ®c?>&m$&. i> mmxh -> ti . 30 

[0049J IMS 

1. 85±0. 3 9il/Bin/g^TS>0. ^©SSratT 
147. 23-7. 4 1A P Hi:. II. Ill fflZ&lX* 

*&<%&m#s>~>t:tf. ±mi*7. 30ApHja± 

•Cm ofc. flHffiaiBHMB*. 4 0 O«Hg£T0S 
Vil^ofc. ifc. mfc#Xftmi2. 7~6. 7« 40 

ffifttfm>t>tUz. £pH{J6. 88±0. 17ApH 
6ffla£Tffc«fc:OTU 6. 69±0. 14 

ApHt^ro^ Mk±Mu&t. 1 2Bua@-ro 

6. 9 1±0. 1 6ApHtfc->fc. fR«t^-by>A« 
t4, 4^S»fc«fi<076. 2±16. 5rfq/L fc$-> 
ti^tcmSnL. 12R*fat&4117. 0±10. 9 
■Eq/LfciiLfc. R+*»J'>AfiIig^2^ST4 

2. 6±12. 2JVL till^L. H&SBSL 50 



#fi§¥6-3 0 590 1 

1 2 

fc. J8tm?>fi»4. :ra&piflL mM&smxb*). 
»*-LJt<7)(ii0iT'*>-5Jt„ ¥%^iiJni$<ii 3. 2± 
n. 3%-efco*:. in , ivs^jarrovvftooa 

ftnmmz&mz&tztifztf. in ifeme* fsam 

ttBH>feh.£*»->fc. wmmmft^&xit. ai-p 

[0050] VP 

60«+30lT'Iifi)S^S'CS<7)#SfflSt«SS[|R<7)ffl^ 
ta*">ftOT. #ifrfcJ4ffll^&#£30U;:ol,vctf> 

awti*. bp*>, sffljt4o^-ett. ^mcnmm^i 
«s»Tit$H-si:. mmtaifmm&i. 9 

2±0. 4 l«l/i«n/gW-C*»-5^<7)fc:«LT. ^ftM? 
141. 3 5±0. 14al/Min/gWfcHB^fc:fiTL-Cfc 
0. «T^f<0g£MI4. BU=&T1. 81±0. 40.1/nin 
/gg. 8*T1 . 5 1 ±0 . 3 l»l/Bin/g»f*-5fc. 
«JS£#0l30rro. )ffiSiffll&a©t>^<if!IS^i2a6. 
mX?>2mffiWilO. 4±5. 6ilT&0. 1 2^3 
CO&KSJ450. 0±13. lnlfcriiU tfL-MfeOP 
4 9£V>«[6liH2tf>*r. &#0«<Dg!pHtt. 6. 9 5± 
0. 22A P HtfeO, 6lSfS*-C«i»^fciSTL6. 
88 + 0. 1 5 ApH t%-?iz&. \m±ML. 12^ 
Sg-CJ+7. 05±0. 07ApHfc7. 00ApH£ 
Mitt. Ztlii. lmtttKXHM ( P<0 . 0 5 ) 

^#<. gtt<02^fST8 9. 7±44. 4iq/LT* 
-5^. im. 4B#ia&fc8 6. 3±31. 5rfq/L 
*®m<m£A--&zt>crxr). »3gtrJi#L. 1 2l^S^ 
ttt. W£M<r>1- h U »>Affl«tiS^ 13 0. 7+1 

7. 6iEq/L t^fc. m^cmmmrm& 

5. 7±2 5. 8aEq/LTfcO. 4^Sa^T'«»I0T- 
^fceaL. m«f«LT 1 2^mtiZii 12. 3± 
7. 6iBq/L fcfflcTL^. U>L. ^bU^A. ^>J-> 
Avvfft^tjf&o^tf*^*:^ liPf:J4WKII 

a. ^piw. Jtmi^20tc*'?. ¥^)iiwt4 
7. 7±5. t>%x-h->iz. mm<f)HEm&TH. * 

fe. m®m.ms&cr>o a i-pm&x 

[005UVIP 

6m<VtifflSimt2. 88±0. 88.1/mn/g^fcII- 
vm\Z)£^Xft1il\Z$rfr'>1zV ( P<0. 0 1 ) „ Ztl 
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fcL 2 4«fia<oiia«#*fc:IHi i ffibktJ: , )li<^o^ 
^H13fc9tf>S£ltt. 2 6~2 8«l/iin T'ftO. ffi 
'gnMMtfmftaLKLtzlbiZ^ 1. 2 3±0. 20«l/iin 

7. 28-7. 4 2ApHtf)|g-M&U ffiOEfi: 
IKigA^fi^ofc. itSSS^SSi&frffii. 4 0 0- 
Hg£T®SC:fctt£a^fc. ifc. gSg#*#flEt> 2 . 10 

6-6. 8MHgfcffiv^ffcji)au;. *grra. n~ 

tf>S>*Ut (P<0. 05) . SpHfcL 7. 01±0. 

i oaph-c. mmmtiMi. 1 2maaMt 

7. 21±0. 0 3ApHt*oit. V>-rft*>IlSftCjt 
LTWSfcSfiT&ofc (P<0. 01). £+-)-MJ 
•?A»i. &W)2Bm?l 17. 7±20. 2iEq/L 

ammmt^mLti. imizitLxim (p 

<0. 01 ) tsttfeofc. S**U^Afiii. ^-f 
y>A«i:|il8fc:. 2BSf^£g©fifcgiSWfc{£TL 20 
fc. IlfffcitLT^fS (P<0. 0 1 ) tcfier&o 

sajw^ss^i. m>xwmxbm^mx 

fs?+6i. 6±36. \%xh*).^mm^>mi 
mtmffimc. 154. 7±no. 4%?s>r> 

mmmftmi&coA 1 -psfefe-cii. npcitUT^ 

£i><0?K imt\mm&>$&&tr&t:h.X^t:. 
[00521 jy±*> 1 -Vlftof^BSH*^ aroz 
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fc. 8 0mHg<0«SffifcL^fcC:^. 12B#IS*£^Ji: 

e®&>offla^«aESfcj:o. &#s*i*:g<oviabnit 
y *<J5&&wefc-?fc. &BLdis«>&gi <mpH s 

?-M)>>A, ^y7Afi03as^4~6I^TS*>m» 
&€£*U:) jK>. 2fs^rffifc«t|,KBS^7)conditioni 

nga^-cifc&^fca^sfu ^^wiaajiiiiswi 

4 0^mftfc#i.^?t:. 
[0053]fH*H2 

SSWiJli. f«ll5~2 0kg<0Jlty^ (n=5) 

t. jf^tJitxscsjRioi^-ftni. mimizmtxfr 
assLfc. m : m : ±®mz+ A -t'>rixmszmz 

®WL.m®®&tLXmm8imfl*&t>, 5 0% 

jfifcfcflJirSrgtfyf. A 1 -P^rilff«0&t££ 
##aEH3*i*:. T. B i 1 (jtj»^t*»J;Wh>fi) li 
0. 5ng/dL mTT«^L. GOT»i24l$fa&{;^ft 
©fifcfcO (¥^26 5) . GPT«ffl^8!S^T4 

ojaTT*ofc. «@ ■ mmm? ^m^m^i- 

[«0fS#&§P9!] 

[Hi i mmmmm^mmtxhi. 
10 ®&f£(sm) 



